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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an optical 
transmission line testing device and method and a network, 
capable of reducing the loss of a transmission line and 
improving a transmission distance. 

SOLUTION: A center node 31 and remote nodes 321, 322. 
and 323 are connected like a ring through two optical fibers 
331 and 332, in this optical transmission line testing device. 
The center node 31 is constituted of a main signal- 
transmitting part 52 for transmitting a main signal to the 
optical fibers, a main signal-receiving part 56 for receiving the 
main signal from the optical fibers, a test light transmitting 
part 55 for transmitting test light to the optical fibers, in order 
to find out the states of the optical fibers between each node, 
and a test light-receiving 56 for receiving the test light from 
the optical fibers. Each of remote nodes 321, 322, and 323 is 
respectively constituted of a light amplifier 34 arranged at the 
optical fibers, an optical path 58 arranged between the two 
main signal output terminals of the two optical fibers, and an 
optical path switch 60 arranged on the optical path. 
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3 1 '--iriJim^tt. #y ^— h y— K3 2 1 , 3 2 2, 
3 2 3iC4oV^T. 3tSiS;^'f y^^e 0;»5. -fe^^-y — 
KB 1 A^bro— 3C«l/iy*— hMfflllwio-C, 
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hy— K321. 322. 3 2 3<D3tl®<g8g3 4J::J:o 

xy^7T^^<3 3 1, 3 3 2 f^eillLTirv^ — y — K 
3 l-^Adtb. -ti^^'-y-K3 1 T-ll^toMa^tO^ 

[00 34] $-JiS?f^^0iJ 1 li, 5t:5>ilSlf A/ — K^fflV^ 
10 it 2 7 r-f ^■<^:^|piy v^^-y h5'—i^-^<73)gffle'J-C**) 
f)x ii§*«i:it«{furs/i5wi±. %yr-<^<^ (i) 3 

3 l*Jj;Ut3t7T'l'^< (2) 3 3 2(cjKM$njt±m^ 

i^i^8&<OAtH;^«(r&t»3tSrifA-t-5fc*!)©t*»3fcffl^ 
8JC|±3tiill^;^-r s/^6 0 3iS^J-tP>tt. 3tS8S5 8<7)Ba 

[0 0 3 51 y^-hy— K (#2) 3 2 2i: 

20 y^— hy— K(#3) 3 2 3 tC0^OAA' X'%7 T 

^mi)'^m±\.itm'k\co\^^xm.m-r^o n^t^fbm\'^ 

— K 3 1 xit^y T ^^»r*5^^ bfcfp,«l2rBlo{3:Kt» 

i:*5T-#.5o y*— hy— K (#2) 32 2 

i:y^-hy-K (#3) zizn^cDimt^m^m^ 

i-5 fc*«>^|ifi»4i&lTro i: *5 U X*)S. 
[00 3 6] (1) 3t7r't'^^5S»r-^.<^)iiLHfif-fc5 y ^ 

— hy-K(# 2) 3 2 2lrJoV^T. 3fc:7r-i'-'^ (I) 
3 3 1 ir^fe^r-f'^ (2) 3 3 2*i^^3tSaS5 8(C$) 

30 S;^-Ys'f'6 OSr^D. ■?rix£i^1-<oy*— hy— Klc*i 

[00 3 7] (2) -fev^-y— K3 1 J:t))tiiili^3 

[0 0 3 8] (3) ^»3t*5J:tmS^3ti-J;oTeii|gS 

l*9(^^S^-r.5^*rftS:a3troe»S?SS:ll 1 \z.^MX-7r^ 
-To x^.j; I? ^X'^± L-itm:ffWcii^<D^-di y ^- h y 

— K (#2) 3 2 2{c*^^^T3t^l^^4iK-^SS5 7lcj:t) 
^yr-<''< (1) 3 3 l!i>b3t:7T'f (2) 3 3 2'^ 

t^nu ^7t^^< (2) 3 3 2lc^igg^t^7t*ii^g. 
40 ^3 Aizji-oxmrn^n. ■^:y^—y—h'3 KD^rn^ 

[0039] (4) -tr>^' — y—KS lT'ttK»3ti:l^ 

[0 0 4 01 mn<oi^^<r>^'^mmi:rToWi'tii. nwi 

Srm^fcv^<Kj||gSKRgi::i£;CT#y- K<03ti@5K^'f y 
[004 1] B#F„1(cm-'5'^:^fifcSL*»S:m3t^'«5'-o 
50 ^*XO^*s#S$tt5r i:«:tJl5l50ffll^j£i:P«X 
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(a) , (b) {ZTj^-to m^mz^\*^XR!tt^iU^U!^ 

^(Dy<vf-'t^:k^\,^m'^7bm2 (b) \z7f^ \^ftm'v»> 

[0 0 4 2] ^»*i:Lr. y-K(::fflv^e>ixTV>63t 

hy-K(#i) 3 2 1 J:i9is:^{^*>55gcW^(::*tLT 
Kg^7fe4octt/m:&fi:a3tli. 3fe:7T-f>'^ (2) 3 3 

K3 i<D^7b^hWA'r^(D^X\ ^>2/ h 

— K3 1 <i:3o<Dy^— hy— K3 2 1, 3 2 2. 

3 2 3;^^. 2^(D^y7^y<3 31, 332(;iJ:o-cy 

hy— K3 2 1, 3 2 2, 3 2 3{C3o(DIiX^^ 
6 1, 6 2, 6 3>aS2*(03t>^r^^<3 3 1. 3 3 2 

#11X^^6 1, 6 2, 6 3{C3o^7:)^1^— h 
6 4. 6 5. 6 6;5?e^gg^n;rcaTi4^:y J:f9 
^^57feem3S^SSSg®{^*5l/^T. 8ulE-fe:>>5'-y-K 
3 1(1. ^t^'T-r^^ (1)3 3 l(r)fe^K^5 l^lftL 

(2) 3 3 2;0-^3t^SiS5 3S:^LT*«^*S:«-r 
5±«^g:fi^fP54. ^y-vm<D^y7^^«oit^mi: 
^^tiM-^yr-(^< (I) 3 3 1 {cmfiS7t^aS^5 1 

7^^< (2) 3 3 2;!)>bl*»^S:Sjti-St*»5tSftSfB 
5 6^i9^S^$tt^o mifS«-y^-hy-K3 2 1. 3 

2 2, 3 2 3(1. ^yr^y<{z.mnhnfzm.Ui&&m^ 

^1^^ 3 9 &X/^mmm 3 4 RXfyt^H^WA^ 3 5.2 
*o^:7r-f ^<3 3 1 , 3 3 2(^2o(D±{t^tH;^?i(grBl 
{^*;^'y7^7^(^)*::^rsjtt^^gS5 rx^^^^tixm^ 

1, 6 2, 6 311. ^^'r-r^^S 3 1 . 3 3 2\cmi-f& 
iiSjfASfP3 5. 2*<D^:7r'f ^^3 3 1 , 3 3 2020 

xm^^tixm^-fhthtz^m^ss. mrie^SK5 8oo 

igSfPl^iatt bttfc^tJi^iggg 5 9 Rlfmm^m^ 5 8 cocf 
5/h6 4, 6 5. 6 6 355S^j|^$tt53t^^iKS6 7. W 
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IB«•3t1^-tf;^^^S' h6 4, 6 5. 6 6 Jl^iimS^E 

[00441 lo(^)ir>i$' — y— K3 1 t 3ocoy 
hy—K 321. 322. 3 2 3f>^2^<D^yT ^<S 

3 1. 3 3 2l::ctoxy >'i/4^(^S^JK$ix^c&±fil:^5/ 

h»7-tJ^, &T/H9IE#y^— hy- K3 2 1, 3 2 2. 
3 2 3t::3o(7)lR^^6 1, 6 2, 6 3 ji? 2 *(^)3t:7 r 
^y<3 3 1, 3 3 2{zX^XV>i/m^1^m^tltz^m 
10 ^^3^ aDfB5gE#JR^^6 1, 6 2, 6 3tC3 

^cti^^^^t). -feViJ'-y- K<i:*5fcf— h 6 
4, 6 5, 6 6^?iSg(^S<^S3fcS^fflv^TiimSr^T^\ 

y^— hy— K3 2I, 3 2 2, 3 2 3fcSl^fllR^^ 

6 1, 6 2, 6 3rt^:::^Bv^Tn. am^^T7fc^6co^^t 

17— hr7-^p^(^)#y- Kfelfc'Sv.MiJlx 
^^ra 03t >^ r >f ^^(^ jRffi Sr*ti a i6 V ^ - y — K 
3 1 t:::Jol^T^:7r-<>'^3 3 1, 3 3 2\cp:m^^&A 

v^bi^TV^^5t:li♦g§§3 4(7)Ji*sS^rt{;ifc«9. #y^ 
— hy— K3 2 1, 3 2 2, 3 2 3fo^V^HlR^^6 
1, 6 2, 6 3(r:JoV>T^I^3tfim^6^(-i^ffl^tt^r 
i:/c^<ffli§L. *y^— hy — K3 2 1, 3 2 2, 3 2 
3^XXJ^^^mm6 1, 6 2, 6 3(r*3VvT. 2*:05t 
:7r><>'^3 3 1, 3 3 2|C*fltb/c2 0(D^m^W;^«S 

PB1^^g^J^^l^/c^«^^g5 8{^^(tyh3fcliss;^^ ^^^6 o 

— y— K3 1 ;6^6c7)— Tcfl^/.^ y 

30 (^J^gjriScCTBIWStv. -t^-iJ^-y-KS 1 J;f9*m 
^'tm-:^\^\cmAVfzm^^\cx^x^±l.fzm:^m, 

SL3tj55, hy— K3 2 1 . 3 2 2, 3 2 3fo^ i' j 

VM1IRS^6 1. 6 2, 6 3(D^mm^3 4\zX<>Xm 
m^ti^J:7!>^h. 3tSi«:=^-r :y^6 0;65mCfc)tSK5 8 
BLt/5t:7r-Y^<3 3 1 , 3 3 2i:B^^LX'\r>^ — y-' 
K3 1--A#tL. -fev^-y- K3 IT-fl-^cotfca^tS: 

[0 0 4 5] ^J£?]^fl80iJ 2 Jl. Pg^fb^tl/cy 

-feV'iJ'-y— K3 1 jd5:3L— if{aij(:::}o:i5>ttfc3fc1^'-tr;=^'^ 
^yh(ONU:Optical Network U 
ni t) 6 4. 6 5, 6 6(C^br. lUg^RS^fim-^ 
<D0^(O—j&i:Wl^^X^o ONU6 4, 6 5. 6 6 
«^-1f-:d5ir>>5^-y-K3 1 iiSSliimSrtTP 

[0 0 4 6] a±^a:^^y h9 — ^i±, ±>^ — y—h'3 

l^c*5v^r3t^I^s:m^m^^r^^6^*[!^as^m^ 

50 Sli^(Ol)^—hy—]^3 2 1 , 3 2 2. 3 2 3 T^fimSC 
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hy— K3 2 1, 3 2 2, 3 2 3i:^st-t\.it]) 

^^#^11x^^6 1, 6 2, e 3 t^j^z-tt-r^t. 

1|X^^6 1 , 6 2, 6 3^CioV^Tt>^t-^^0m^61)i^^gA^I; 

aJitT*pti*i^\ iR^^e 1, 6 2, e 3\z.m:t^fi1t.it 
3 2[-^£;i:rAM&S*S<I-§-<^-;^^il*^-r^fca^>(:: 
^tJ-iJ-KU «-ONU6 4, 6 5, 6 6 tCfcPj^^Ca?)*!! 
m^U^-t^o ^tz^ ONU6 4, 6 5, e6y)^(b>(Dm 

[0 O 4 7 J 1|X^^6 1 , 6 2, ^ 3\Z.mt^^tz,it^^ 

WG (Arrayed Waveguide Grat 

i n g) if^m^h^^. . 

[0 0 4 8l^j!feJg^0ij2fi. r<7)J:9^^JKg^fi^-;^ 
mX^fzM'^X^ hy— K3 2 1, 3 2 2, 3 2 3 

{;^iov^T^l. pg^-t"6fiiicoy hy--K^5v^^iir> 
^7^03fe:fy|pJt*)iS^S§5 7^^fflv^T^Ut^ ^»3t(cJ: 

5 8 ^rKr-^^S r t t>^X^ 6 J: 9 (--T^o 6 i , 

6 2, 6 3\^i6\,^Xi>mmXk^o USk^nSc±{iL^^y 
h9 — ^{c{iLmir^^>'^ — y— K3 l(D^:^^^AItt^ 

3 4<Dmmmm\^xh^o miL^<Dmm^mm't^^:^ 

-r5S^li#y^— h/— K3 2 1, 3 2 2, 3 2 3 

TmciiLm^^^vsLmme I. 62, 6 3rtc^>wiR5ts 

K«r»r^^6i:5t':^>r:y^6 0S:»ri:LT:}B<o 
mWi^.<D±mm(DmhjS:\^^V'e-hy-h* (#2) 

3 2 2<D:^-{ y^e OO^SrWC. ftioy— K3 2 1 , 

3 2 3<?:)>^^ .y^6 oiiBav^T^Jt. ity r ^ ^< (1) 

3 3 1 t^y^T-Y^M2) 3 3 2(DP«1(05t«K5 8^»r 
oT*5<. ^(^<^#. ea^8S»f:d>fc^®^ia2 (a) , 

(b) tmm(om'&^mm^fi^^o 
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h!7 — >5^|r:Jo^^T. y^-hy-K (# 2) 3 2 2 J: "9 

[005 1] rco,h#. BB' {z.mh}S:<±Mm\:i^h 

{2) 6 2(D^(D2:^(D^yT-<^<3 3 1, 3 3 

2(br^(oytm^y^^ y^.e oi:mcx^^^ ^coftsi(7)-r 
mP^<o^B^^m'ib^ox^<o ^e>{^. y^-hy- 

K (#2) 3 2 2;!)5jg-t';5J::j^^(^y v^^'-;/ hl7->:^{:: 
10 ja-r^ffiO^-y hy— K3 2 1, 3 2 3^c4BV^Tt 
^yT^'>'< (1) 3 3 1 i:3t:7r-r/< (2) 3 3 2(Dffl 

t^i9:tte>ixfc3feSSfg:^^?/^6 o^B3v-T4b^<o y^-- 

hy-K (# 2) 3 2 2^^::fcV^T^i. 

ASP3 5tcj:oT*«^(7^**. y^-hy-K(# 

2) 3 2 2(DTtecoy >^^5/ M7— ^(D3t:7r^>'^-- 
AStL. #iR^^6 i\ 6 2, 6 3-^<hilie>ix5o -^rU 
«S»f^B B' (CioV^TRlt^ixy^-h y-K (# 
2) 3 2 2J::mSo $h\C^^®,WAU3 5\CXoXyt 

20 (2) 3 3 2^ej|^^tt-C1r>i?'-y— K3 I'^r-a-r 

[0 0 5 2] rcO®^CHr>>5^ — y — K3 1 tC:Joft5S: 
m/^'l7— (DSiJ^Mi: LT. 0 2 (a) , (b) {CTjkl^fz 

[0 0 5 3] mmmmm4:i 2yT-(^<v>^\c^.^'f 

5^y hy— K3 2 1 , 3 2 2, 3 2 3 ^T. 
^yr^^< (1) 3 3 1 t^yr-(^< (2) 3 3 2(7)Pfl 

(D^mm 5 8 i:^-<xm ctzm^^m 5 {CTfk-t, titz 

30 L. 2*<D3t:7T-f >^<3 3 1, 3 3 2{^^{::|^— (D-^r— 

[0 0 5 4] t*:S^^i§mgP5 5-ejl3t1^— 7 
1 S:fflV>^o yt-^—^^ 7 1 <^7K— h 1 <t <9 AW 

Lfc^Si3feli>K- h 2 J: 5tiri^tt^^^ 5 7 . 

{ri:ori«^4:'g^«$n-C*>'r-r^^ (1) 3 3U:: 

AM-r^o 

[00 5 5] y^-hy-K (#1) 32 \ t-^i^^ — 
j-'V3i<DWi<o%yr>(^< {1) 3 3 1(d4''C^^L 
/cm:^t5:a^ii. ir>^^-y- K3 1 -^^l^*<l:f^ij^;^r 
40 r^jtcAttL. ;^i^tt*g^§g5 7lcJ:oT*if-^^i — 
^71 h 2 J: f9 ^;5*ix#- h 3 i m:h't^. 

0»«»3fe(c^t*iC Lfcm3to;^f 7 2 (::<t o 

TSi "9 ttl -g^iKS 7 3 Sr^fr bTK»3tS:{f IffS 5 6 -^g 

[0 0 5 61 y hy-~K (# 1) 3 2 1 i: y h 
y— K (#2) 3 2 2t(0^(0^yr-<^< (l) 33 l 

T*%±Ly^c"^:^g5:a5ti^. y^-hy-K (#i) 32 
ii)^h%yT^^<{\) 3 3 1 Sri2!:^[^n(^e«a-r6 to 
y^-hy-h'(#i) 3 2 1 (c|g:(te>ttyb*>'r 

50 ^r-/^ (2) 3 3 2^<^>)tSK5 8(Cj:oT. *:7r-f>'< 
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(2) 3 3 2Sr-fe>'^-y- K3 Ij/^lig-^-ireje-r-Sfflt 
m^fttic^A^ti^, %yy^^< (2) 3 3 2X*)±>^ 

5 6 (OButctJTJ^^x-^&Sg 7 3'^i^;6»tL, 3t7r-f^< 
(1) 3 3 ijJ-bAWLfcfifeajtt^SE^ix-CSjt^tt 

5, 

[0 0 5 7] i^x ^ y) ^(D^y r ^ ^< (1) 33 

ir-^i:fc'#^»a*»iy^- h/- K (# 2) 322 

<r>%y7^^< (2) a 3 2'^©3tiSK5 8Sri:*}o-C, 
5t:7r'l'>'^ (1) zz\t>t:,%yr^^^ (2) 3 3 2^^ 
3t:7r-i'^^ (2) 3 3 2 SreJSUT-lr^'^' — / 
-K3 I'^eJS-rs, 

[0 0 5 81 lllS?l^«i0ij4tc*J»t5m;^»SL3t<^)«T-Sr 

06 (a) , (b) (c^p-r„ wro®^t^7T'1'-'<5S»r 

[0 0 5 9] jSj. S'J^-;/ hy-^T'^mUTl^T, 3iiJi» 
6 0«BBBflj)53iij^gix-#;5„ 

(0 0 6 01 'ftiit>%^ ^SK^-r yf^a owiBwm^ 

©flf^fiSJi: y*— hy-K3 2 1, 3 2 2, 3 2 3«D« 
^««l^-tn-t:'ttia 7 , lasd^F-To i-/f^5*>. Il7-r'»i 
«#*!!;SS|5 3 6©W;^3Sg{r/NV u y hW^fiSlHlSS? 4 
j)iteii^*ti.5o 0 8-C«3tS:milI!S4 4(Ott};^ag 

[00 6 11 JtSSS^-f s/^^e OcDBIWm^^rt* 

-y-K3 10#|*i)cC»Ji:y*-^y-K3 2 1, 3 2 
2 , 3 2 3 0|»fiK«SJ=£r-etL-?-*tt|ll 9 , Hi O "T 

/i*:>*>. ia9r'«^«iggffl^$>iK^3 gjc^m^tiH^t 

^5 7 6^:^M.TMi^$nfci£mt»««iia^H5 7 Slrx.-i' y 

^wB!ffi^7 9*si^m$tt5. *7t. HI 1 oT-iismsE 

^c^mffiffi^tSSB 8 1 s/5^WW{t-^8 1 ;iSttm 

[0 0 6 21 

3t*a A-r s yt «t) cossii^^^^^KSg ^if A-r s !Si-s>45 

[SISic^fBiy/jiiJlQ^] 
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m 1 1 :if-^'^<o%mmm.m i ^^-rift^ifteqiaT-fc 
[0 21 :if.m^<o%'mmm\\zi^\^^w^%m>Mn 

[US] ?^^9q<^)^l^JI^^0iJ 2 Sr;T^-r«lfiKift?qilT-fc 
[@ 4 1 :*:^WK>SllifeJK«i«ii| 3 Sr;^-rfll^Sft?g0-e*> 

So 

[lasl *^M(O|ia5f^ffi0ij4S::T^-f-«^lftMiaT'*> 
10 5„ 

1 13 6 1 ?g (7) ffitaj 4 ft ^S^^lfA^FK) 
R#t^t^^ !7 - wfiij^jg;^ S:;T^-riRFt4l2lT*fo .So 
[0 71 *^M»|lliteJK^i«iiUc#S;^-r s'^gBWit-§-i: 

[la 9 1 ^mm<^mmmmmic^^^y^^ -yf-mmm^-p 

^jsr7j^-r«figifte^iaT-fcSo 
[pi 01 :^mm<ommmwimiz^>^:^^ ^y-^mmm^ 

<lriimi^SSrfflv^Tejg-t-5«^<^y by- K©« 

101 21 v^m<D^m^^^m^^ti^7T-^y<m^m:^ 

^izioi-f ■5^fl3fefflA^wS#t3t^^ 7 -oiBi:£*S*Sr* 
-t-i|#tt0T?fc5o 
30 10 1 3] ^^Jl5«)2 7r'^'-'^3)^;5^r^i]y :^^^*s/ b!7— 

[01 41 fie*<^?27r>f'^^3I{;i^|njy ^iJ^^-y hi? — ' 
[0 15] iJ63l5C0 2 7Tl'^^3!?*l«jy Vi/^-;/ h!7— 

3 1 •fev^'y — K 

321, 322, 32n y h y — K 
3 3 1, 3 3 2 ^t^r-f 
40 3 4 jfcJtti^ 

3 5 yt^mWA^ 
5 1 

5 2 ±ff ^jl^mSB 
5 3 3t4>iB£Si 
5 4 ^«#S«SI5 

5 5 umntmmu 

5 6 ti<;SI3tS:mgP 

5 7 5t:^|6j<±i^^S§ 

5 8 

50 5 9 
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